Dopamine-acetylcholine interaction in the rat striatum: a dual-labeling immunocytochemical study.
The relationship between cholinergic neurons and dopaminergic axons in the rat striatum was examined by a dual-labeling immunocytochemical method. Cholinergic neurons were identified by their immunoreactivity for choline acetyltransferase (ChAT), and dopaminergic axon terminals were identified by their positive immunoreactivity for tyrosine hydroxylase (TH). Electron microscopic analysis of dual-labeled sections revealed that while most TH-positive terminals formed synapses with unlabeled striatal neurons and dendrites, a number of TH-positive terminals formed close appositions, highly suggestive of synapses, with both large and small dendrites as well as somata of ChAT-positive neurons. Tight appositions were also found between TH-positive terminals and ChAT-positive terminals. Moreover, TH-positive terminals and ChAT-positive terminals were found to form synapses with common dendrites of unlabeled striatal neurons. These results indicated that 1) dopaminergic axon terminals could interact directly with striatal cholinergic interneurons via tight appositions with distances comparable to conventional synapses; and 2) there is a convergence of dopaminergic and cholinergic axon terminals on noncholinergic striatal neurons.